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A thirty-page English translation of a report on the technical development

of ferrous metallurgy in the CEMA states| Y

/ The report, which is dated 25X1
June 1958, was prepared by the Secretariat of the Standing Committee for

Ferrous Metallurgy of the CEMA countries. The report concerns the basic

lines of technical development in various branches of the ferrous

metallurgical industry in the CEMA countries for the period 1960-1975

and gives recommendations for improving the technical level an > in some

cases, proposals for the construction of new plants.
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The present report concerning the basic llnes of
technlcal development of ferréus metallurgy in CIEA member
countrlies for the perlod 19601975 1ls based on data submitted
by the Individual countrles In acnordance with the plans apmroved
by the Permanent Commission for ferrous metallurgy of the CMEA,
dated 16.12,1957.

The recommcndations concerning the questions of develop=
ment of techniques 1In various branches of ferrous metallurgy,
worked out by the corresponding sections of the Permanent
Commission, were also taken into account when compiling the
(present) rcport,

‘Beside general recommendations, the sections of the report
include, for iInformation, steps for improving the technical level
of ferrous metallurgy, proposed by the varlous countries, and in
certain cases the countries' proposals for construction of new
metallurglical works, shops and plants are explalned.,

The proposals for increased production and construction
of new metallurglcal works, shops and plants, are subject to
scrutiny by the CMEA Permanent Commission for ferrous metallurgy
when working out co-ordlnation proposals of future plans for
devclopment of ferrous metallurgy in CMEA moember countrles.

The general report on the basle lines of technical
developrient of ferrous metallurgy is prepared by the Secrctariat
of the Permanent Corriission, in collaboration with experts fron
the Bulgarian People's Republic, Hungarian People's Republic,
Gerrman Derocratic chublic, Polish People'!s Republic, the Soviet
Union and the Republic of Czechoslovakila,
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The working out and implementation of further technical
development 1n branches of ferrous metallurgy and the introduc~ °
tlon of new production techniques and technology should, finally,
result 1ln Increased production of ferrous metallurgy produce in
CMEA membér countrles: ferrous metal ores, agglomerates, coke,
cast 1ron, steel, rolled metal, tubes and refractory materials:
improve the quality of thils produce and improve techniocal-
economle indices of metallurglcal works production. In the first
instance this chould increase the productivity of labour and case
working conditions, improve the usc of natural resources, basic
equipment and raw materlals and lower cost prices and production
expenses,

I, Oubput and treatment of ferrous metal cres

The output of iron ores in’'CMEA member countries has
grown consldorably durlng the post-war period, forging ahead of-
the templ in capltallist countries, In 1957, compared with 1950,
the output of iron ore has increased:’ 6-fold in Bulgaria, 3,7-
fold in GDR, 2,75~fold in Poland, 1,6~fold in Rumania, 2,l-fold
in USSR, and 1.7-fold in Czechoslovakia,

The increased oubtput of iron ore was due to the improved
technical levél of the mining industry. As a result of increased
rnechanisation, adoption of morec efficilént mining methods and
modern organisation of working methods, labour productivity has
increased,

In CMEA member countries, the ¢oncentration (enrichrent)
of iron ore has been greatly increased, which fact has helped to
develop the usc of poorer ores, The proportion of ore undergolng
partial or complex concentration compdred with the total outpus
1s at present as follows: Poland 75%, Rurmania 60%, USSR 51.5% and
Czechoslovakia 83%,

‘Various rniethods of céncentration are used: washing,
Jigelng, magnetlc separation, calcination, obtalning bloom from
rotating furnaces,

New concentration equipment has been constructceds mag-
netlc scparators, jlgging end floatation machinery ctcs

As a result of increased output of agglomerates in CMEA
member countries, the quantity of agglomerates has increased in
blast furnace charges ags followst Hungary up to 40 » GDR up to
27%5%, Poland up to 55%, USSR up to 60% and Czechoslovakia up to

8%,

Production of fluxed agglomerates has incrcascd, and this
in turn has improved the quality of blast furnacc charges and
improved the output of the furnaces..

In apite of results achleved, further technlcal equipping
of the nlning industry of CHMEA member countrics is important, in
connexlon with the growth of orc output to satisfy the proposed
developrment of ferrous rictallurgy and to improve productivity
of labour and cconoriic operation of mining undertakings,

The basic requirements showing the lines of technical
developrient in the mining industry of CMEA mermber countrics for
the period 1960~1975 are as follows:
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Considerable lncrease in mining output and usée of poorer
ores necdlng concentration; wlde application of open~cast
rining in spite of the considerable increase of the baring ratlo;
transition of (existing?) mines to deeper mining: development
of mining undertakings, It 1s consldered essentlal to 1ncrease
the productivity of labour and to lower cost prices in the
nining industry,

The following should be conslidered essentlal requirements
In the technlecal development of miningi

Introduction of most modern methods of (gecological)
survey and nost productive drilling cquipment for survey work.,

Use of most up to date methods of mining, local cone
dltlons 1n each country belng taken into account,

Introduction of speedy methods of cutting and the use
of nodern and cconomic mcthods of bracing (timbering?),

Modernisation of existing machinery and cquilpment in
order to increase thelr oubtput and lessening thelr welght by
using synthetic materials and plastics in particular,

Developrnient of new rmachinery and equipment providing for
Increased productivity of labour and mechanisatlon of heavy
rmanual processcs,

Introduction of complex nmechanisatlon, automatlon
"despatching" as well as industrial television circults,

The practical realisatlion of these baslc lines requircs
Increased research work in ore mining, safety measures, ventil-
ation, elinination of dust and industrial noises,

In Opencagst Miningt

Change over from the currently most widely used method
of cable~pecrcussion drllling to other methods and in particular
to rotary and thermal boring, Development of rotary boring
g%ghinea capable of cutting zheading) at all angles from O to

*

Selcction of the better types of rotary boring machines
and thelr testing in order to improve their design. Acceleratlion
of designing and testing of thermal boring machines,

¢

Study of new boring methods based on the use of electro=
hydraulica, high Prequency, micro~explosions etcs Selection of
most suitable methods of boring and theilr introduction into the
rining industry. Development of highly~brisant, cheap and safe
explosives and also highly efficient plastic exploslives for
secondary crushing, '

¢

Mechanlsation of charging bore holes by means of autom
matic chargers, especlally when bulk (?) (ROSSYPNYE) explosives
are usecd.

Use of electriocal detonators with nlllesecond rctarders
for short-tinming exploding of bore holese.

Wide use of rotary and multi~bucket excavators, drag-
line excovators and rock(?) excavators (SKAL!NYE) with straight
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shovels and large bucket capaclity. Use of rotary and rmlbti-
bucket excavators in conjunction with dumpers and dumping
brldges, Use of powerful exocavations for loading of friable
specles into haulers, in conjunction with mobile transloading
hoppers. Increased production of excavators of varilous types
and sizes for carying capacity workings, Use of excavators
gith iengthcned cquipnent for dilgging approach and intersection
renches,

Increased load capacities of electric nlning transport,.

* Uge of dilesel and clettric engines with trailing welghts
of 100~150 tons, Use of automdumpers and trallers of 10, 25,
40 and 60 ton capacity when rotor or tractor haulage 1s in usc.
Introduction of tip trucks with drop sides of 60, 90 and 120
ton capaclty for transport of orc in the worklngs.

Mcchanisation of labourw~consunming ways of cormmunilcation
work?! ugec of track laying and ballasting machines, track~rioving
machlnes and crancg of 40-50 ton capaclty with Jjibs of 20.25n,
Gonstructlon of concrete panel roads for motor transport.

Use of large tonnage motor and tractor transport at
snmall and rediun output workings if the haulage does not exceced
5 kri, Use of excavator and plough durmpers, bulldozers (150=
250 hp) with geared turning cquipment at large nining undere
takings, depending on prevalent technical conditions, Use of
conveyor systems for gettling rid of friable capplng specles,

Use, 1f conditions permit, of hydro-capping and water
transporte Application of capping without transport at
horizontal deposit asites, o

Equipping "despatcher points" and the main oquipnent
(excavatbrs, electric engines) with short-wave radio sets and
televislon lnstallations,

Underground workings

Increased speed of shaft cutting up to 80«100 n, per
rionth and that of horizontal workings up to 150-300 m, per nonth
by applylng riodern riethods of cutting and organisation of work.

Creation of new shaft boring nachines capable of cutting
a shaft of 6 n, diameter in hard rock formations at the rate of
100 n, per monthy cutting corbines capable of horizontal
cutting at the rate of approxirmtely 250 n, per nonth; boring
rachines for cutting rising scams in hard rock formations up
to 1,5 to 2 m, in diancter,

Use of boring carriages for boring shot holes whilst
sutting horizontal workings %seams?).

Usc of small loading machines amd also loading machines
with scoop capaclity of 0,8 = 1 cu.re with caterpillar track
(sinilar to small excavators) whilst cutting small seotion nincs,

Shoring by meons of sectional parts (concrete or other})..
Application’ of bolt shoring. ' Mechanisation of shoring work
using shore-framing anml shore=laying rachines, guniting appare-..
atus etc, Research into the mechanical method of shoring and
setting of ocentoring when the shorlng is rade of concrete.
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Mechanisation of ore rcroval in subdrift nines and

under hatches(?) (LYUKI), clearing of tracks and drain-ditches,
track~laylng and joir#lng of boring rods for deep boring.

Use of "storey" lifts for rmen and naterials when the
"storeys" are riore thm 60 n, highs

Increased welght-lifting capaclty of haulage equiprient =
Introduction in large nmines of trolleys of 4 - 10 cu.m. capaclty
in conjunction with electric locorotives of 20-30 ton tralling
Wei@ht .

_ Irmproved perforrance of clectric locomotives and safer
traffic conditions by introduction of "despatcher" control by
rieans of cleoctric block signalling system, high frequency
corrmunicotions betwéen the "despatcher” and the drivers using
the contact network, and instaollation of televisilon,

Expediting of loading and unloading operations and
transport staff cuts by introducing autormtic loadlng fron
"hatches", rerote control of clectric lccomotives and unloading
of trolleys at pointgs adjacent to the shaftse - .

Introduction of first the crushing process underground
and introduction of conveyor systems for orc transport undcr-
ground,

Irmproved construction (design?) of centrifugal riining
purps, incrcasing thelr cefflciency and relilability.

Autormatlon of draining work at existing and new rilnes.
Inproved aerodynarilic qualitiles and design of maln ventllation
installations so as to increase thelr efficlency and reliabllity.
Introduction of the sirplest fcrm of automatic ventilation and
decrease ventllator noise. All nines to go over to artificial
ventilation,

Introduction of washing or dry suction with the sirml-
tancous use of micro-rust (MIKRQTUMAN) and hydraulic bursts(?)
(GIDRAVLICHESKIE ZARYADY) during boring operations.

In the fileld of upralsing: Introductlion of cormplete
automation in skip upraising. Introduction of rmlti~cable
upraising in decp nines, Usc of bottom unloading(?) skips.

In the ficld of pneumatic installations: Use of nobile
conpressors of 6«10 cu.rie per minute capaclty at opencast sites,
Irprovenient of design of existing compressor installatlons,
Masterning of production of autoriatic control for piston con-
pressors of 30-60 = 100 cu,.m, per riinute capacity, with capaclty
control equipment. Construction at important mincs of central
coripressor stations equipped with turbo-corpressors with up to
500 cu.n, per minute capaclty.

Beside the maln and general directions enurierated above,
CMEA nerber countrics envisage the following reasures =

BULGARIA: During construction of KREMIKOV nine,
installatIon of most rodern mining transport and concentration
equiprient with a view to higher labour oubtput and cheaper cost
rrlce of concentrates, At KRUMOVO underground denoslts - usec
of clectric instead of Diesel haulage,
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HUNGARY ¢ Further expansion of linmonite and also
sideritc and VANKERIT" rining, Introduction of sna}l boring
machines for deep core boring in underground workings, Adopw
tlon of more productive methods of mining with storing and
stopingy Use of lighter boring carriages, and also adoption
of trolley instead of accurmlator locomotives for haulage.

VAP PR AR VLR SN ) ’

®BsR.t Adoption of nmorc productive nethods of mining -
subdrift stoping with storing on sharp dips and chambor systen
on sloping dips and usc of deep shot holes, Use of joints

(fastenings?) in sinking work andrilli%scond blasting.

POLAND: Adoption of electric power in x g%q of cone
pressed air in mines of QZE§ZEGHOV and ‘LEGZZCKY areas, Ine
proverient of mining methods (econtinuous, core) in ipon orc’

gearn1 deposits, Complete mechanisation of shot-hole boring,
breaking down and backing in long walls1 Modernisatlon of

riine transport and introduction of the "despatcher" systeri,

Use of conveyors for the mechanisation of extraction from long
walls, Study of water rcgimes in nines and tapping of water
fron workings., Study of surface subsidenoe and sysfens of
extraction of protective barriers. Study for final seleetion

of rnost econonlcal mcans of mining according to loeal conditions.

RUMANIAt Incrcase of oponcast iron orc extpaction from
38% in 1358 to 60% in 1965, Bringing production of ferrous
rietal ores by use of high productivity systems up te 75%, Use
of excavators with scoop capacitles &f up to 4 cu.ny at open=
cast workings, Introduction in deep rines of systems of sube
drift strike mining with the use of deep shot-holes and storing
of ore, Wide use of pneuratic drills and use of "wet" boring
(flushins?), Introduction of flushing rachines and boring
rachlnes for rilning of rising scans, .

' U,S.S.R.t Increase of opencast mining from 48(?)% in
1957 to 70% in 1965, 'Construction of la rge undertakings with

an output of up to 1530 rnillion tons per annu on gpcncast
workings and of up to 7 million tons per annum at deep nincs,”

Use of rotary and thermal boring at opencast workings. Intro-
duetion of rotary and rultl-scoop excavators, draglines with sgoop
capacity of up to 25 cu.n,, and straight shovel excavators with
scoop oapaclty of up to 15 ocune Introduction of Dicsel locow
rniotives, notor tipw-cars and tip-cars of up to 90-120 ton

capacity, Introduction of (new?) systcns of shaft Roring ond .
use of nultiecable elevitors. Change over to new bpring rethods
in nines « ball cutting, percussion-rotary boring, use of
portable (sunk?) drills when going through rock or &n olearing
work, Introduction of scraper winches with a power’of up to

100 kw, OChange ~ver of unierground transport to wagons of up

to 285 ton load copacity ond electric l-corotives of up to 35

ton trailling welght. Wide Introcduction of obligateey stoping
wlth the help of deen shaftsy

CZECHOSLOVAKIA: Irprovenent of existing nining systoms
anc Intrccuctlon nf new ~nes with a view to shortening the
tine ~f stope clearing and nreliminary earth-work, Deorease
In irmpoverishnent of ~res, increasc in ecoononloc nroduction and
safety rieasures, Study of new methods of rnck destruction =~
thermal, high frequency and others., Introduction of complex
nechanisation of mines and quaries, Use »f decp shafts tof up
to 10 n, and over) in clearing work and nining systefrs without
"baocking of nined space", Mechanisation of backing work when
the "backing" systen is in use, Mastering of production of
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hammer dr3lls of VK.1l2, VK,21 and VK-0-28 types (Note: VK may
also stand for BK) for dry suction of dust and "wet" boring, In~
troduction at the main haulage strikes of trolleys of 2-5 cu.m.
ocapacity.

In the Field of Preparation of Ores for Smelting

Development and introduction of more effective concen=
tration methods and the intensificatlion of concentration processes
with the view to improving the quality of concentrates, Appli-
cation of floatation, improvement of floatation methods,
development of cheap and effective floatation anion and cation
reagents. Utllisation of back water. Development of methods
for neutralising reagent residues in drains,

Mastering of magnetic sintering technology to obtain
high grade concentrates. Development of more modern and economical
methods of megnetic sintering concentration of iron ores by in-
creasing the degree of magnetisation during sinterilng, expediting
the sintering process, decreasing thermal consumption for megnetic
sintering and using cheaper fucls (natural gas, solld fuels),
Development of design of higher output and economic slintering
furnaces. (Furnaces for sintering in malten layer etcs)e

Application of closed and semi-closed magnetic systems,
pulsating magnetic fields and new materials for Intensification
of magnetic concentration.

Mastering of developed magnetlc concentration schemes
which include re-purlification of the magnetlc product and gpovidc
for production of high grade concentrates containing 62-64% of
iron,

Mastering of gravitation methods of concentration with’
application of concentration in heavy suspensions, Jigging of
finely crushed ores (less than 0,2 mm,) in hydrocycloncs, sorew
(spiral?) scparators and the organisation of grannulated powder
ferrosilicon production for the concentratlon process in heavy
suspensionsa,

Application of multi-stage'and combined technologlcal -
processes of concentration for production of high grade concen-
trates and extraction of all valuable components from the ores.

Reallsation of the change over from partial to complete
automation of concentratlon plants,

Research into new designs, technologlcal processcs and
high output cquipment for orushing, concentration and dehydraticn
of ores and also into intensification of exlsting processes and
modernisation of plant by the use of higher speeds and vibrdtion,
contrifugal force, high tension and high frequency voltages,
atomic cnergy, including the finishing stages of the work on
ball-less grinding of orcs, centrifugal jigging and desintegration
in centrifugal field. 4

Change over to completely fluxcd (fused?) agglomerates
and reduction of the basiclty of the agglomerate to such '
dimensions as to exclude, as far as possible, charging of limec-
stone into blast furnaces,
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Currying on with successive work on agglomeration wlith
tlie use of bottom blast, heated and enriched with oxygen, and
also on gas agglomeration and on baking (clinkering?) of the
charge with varying quantities of fuel (along? depending on?)
the helght of the charge,

Neutralization of the ore, concentrates, fuel and fluxes
(fusing agents?) before agglomeration to such{a degree as to
achieve neutralization of raw ore of up to 17,

lagtering and introduction of Martens agglomerate pro~
ductlien technique.

v Currying out research and design work on automation of
agglomeration plants.

Decgign oand production of modern high~productlvity
equipment for agglomeration processes: an agglomeration mnchline
with baking (clinkering?) surface of 200 sq.m, with coil and
band coolers, tubular ?tube?) vibro-conveyors for transpor?t
of hot return, vibraiing screens for sorting of agglomerate ectc,

Development and introductlion of methods of balling
finely ground concentrates with or withoutfurther heat treatment.

Development in producing completely fluxed (fused?)
"OKATYSHI" (balls?), '

Research into methods of removing sulphur from the ore
during the "OKATYSHI" heat treatment,

Hastering the production of "OKATYSHI" suitable for
open hearth treatment,

Development of design and production of equipment for
"balline" of ore concentrates,

Individual CMEA member countries contemplate inter alla
the introduction of the following mecasuresi-

BULGARIA: lastering of complex lron ore conccentration
technology ot KREMIKOV deposits with separate extraction
(reccovery?) of iron, manganese, barite and lead.

A

HUNGARY$s Development and introduction of an egonomlecal
technique of slderlite-barite ore concentration at R SANYA .
(phonetic) deposits, Development and mastering of methods o
consentration of carbonate-manganesc ores. Increased volume of
output of agglomerates and "pa1ling" of iron ores.

iiiliy i /}f“;

e e Al s
G+BiR.t Further develgpment of bloom production ,
Vel I-‘Iﬁg(ﬁmé ;) mﬁ X lggrer = pppret, pOPH DR

techniquE"E%’E%g

POLAND: Further develppment of the technique of prc-
paration for smelting of siderite ores, mastering of the
technique of producing bloom fr»pm ferruginous sand (growvel?)
and re¢scarch work Into use of mpreasite cinders of-
ferrow2ine orcs, Pubtting into effect of measurces for concenw-
tratidn, sorting and ncutralization of all orcs, Construction
of a central concentration plant at B + Completion of
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construction of large/crushing, sorting and neutralization
piants at the EQNIﬁ and\?ﬂiﬁﬂT Metallurgical gombinefghg,(jlesTbchowA.
o . =

o ;i

- the BiERAT

& RUMANIA: IMastering of orc concentration techniques at
TELYUK (ph.) deposits. Construction of a semi-industrial plant
using the heavy suspensilon concentration method, magnetic
sintering in boiling (molt:n) layer, negnetic separation ctc.
Developnent work on concentration techniques of ferro-mangancse

ores §rom Meﬂ¥ﬁ\ig§%;\§fposits and rangeneae ores from VATRA
DORNE{ (ph,.) depos 3 /YIO’WK

U.S.B.5E.t Construction and operation, at the main mining
areas of tne country, of experimental-industrial plans of 50-100
von per 24 hrs., capaclty for semi-industrial. experiments of new
technicues of magneftlc sintering and floatation proccsses of
concentration and also for concentration in heavy suspensions and
nodullsing of concentratcs. Rebuilding of existing works and
inprovenient of present nethods -of concentration with a view to
producing higher iron content in concentrates and redusing losses
of 1ron in residues, Rescarch work with a view to discovering
mcthods of removing &sisenic from the iron ores of the KERCH
deposits. Mastering of the "tower" method of washing mangan-
ese orc in the NIKOPOL'-MARZANETS basin.

Introduction at VYSOKOGORSKIJ mine of o method of con-
centration which provides for extraction of all valuable conw
stituents. Development of methods of preparation for smelting
of the complex orcs of KACHKANARSKIJ, KOVDORSKIJ, KOPANSKIJ,
ORSKO~KHALILOVSKIJ and other depodts which provide for extractlon
of all valuable minerals., Neutralizatlion of iron orc in the KRIVOJ
ROG basin and construction for this purposc of area (HAJON) ore -
ncutralization warehousecs (dumps?). Construction (at oil refincr-
ics ond chenical works) of (special) shops for production of
floatatlion rcagents,

Mastering of the production of ferrosilicon for use in

heavy suspenslion concentr: processes,
wdhan

CZECHOSLOVAKTIA: Mastering of concentration techniques for
the cormplex orcs of deposits, providing for cx-
traction of 3 constituents: iron, barite and sulphldec, Con-
struction of mobilc concentration plants of 10-100 ton per 24
hrs, capaclty using gravity, nagnetic and floatation methods of
concentration. Further development of bloom production tcchnigucs
through the prcliminary concentration and neutralization of ores;
increased life of furmacc linings and automation, Production
of bloom suitable for irmmedlate use in open hearth production.

IT, Coke-chcmical;production

‘In the post=war peridd, simultancously with the develw
opriecnt of ferrous nctallurgy, the technical level of coke proe
duction has gonc up considcrably in CMEA rierber countrics. Coke
production during 1950-1957 increased as follows i~ "Hungary 2.7-
fold ¢.D.R., 2-fold} Poland 1,9-fold; Ruuonia 6,3-fold; USSR
1,75-fold, and Czechoslovakla 1,4-fold.

It should be noted that the People's Dermocracles expers-
icnce great difficultles in supplying coke to the ferroug:
netallurgy Incustry, beceause of the shortage of coking coals

I —
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especlally of the 35~38 grade, A number of coking plants produce
metallurgical coke of low lasting quallty, which entails un-
economic quantities being used 1in blast fumaces, and hitherto
not all chemicals have been extracted during the coking proocess.

The ocoke-chemical industry of CMEA member countries has
carried out measures with a view to increasing supplies of raw
materials for coking and decreasing the perocentage of low-grade
coals in the cherge, Coal concentratlon plans have been built,
as well as warchouses and dumps with neutralization and mcasuring
facilltles,

Coke production from brown coal on 'a commerclal scale hos
been achicved in ®ae€@DLR, L ovo ™ (st
v

The crushing of coal mixbures has been improved. In
Poland and Czechoslovakia the tamping method of coke production
1s widely used, In the USSR and Rumanla experimental work on new
methods of coke production from gas coals and low clinkering
property coals, producing shapcd {moulded?) coke of requirc
size, has been carriecd out., In Poland, development on improved
heatlng of coke ovens when using low clinkering property coals,
has becn introduced.

Bearing in mind the further development of the coke-
chemical industry, and in order to improve its technical level
and improve the quality of coke in CMEA member countries, the
general lines of development should be considerecd as follows$

Maximum inercasc in metallurglcal coke productlion from
own coal resources.

Widening of raw material resources 2y incrcagced use of
low clinkering and gas coals in the mixture.

Development and introduction of new and more efficlent
methods of concentration, preparation and coklng and of rccovery
and trcatment of chemical by-products of coking.

Development of the coke-chemical industry as_ a whole, to
a degrce which greatly exceeds the needs of the metallurgical
industry and wholly mects the requircments of coke, coke gas and
chemicals of all branches of notlonal cconoiye

Beside the general lines cnumerated above, individual
CHEA rmomber countrics have the following measures in view:-

BULGARIA: Construction of coking plants and putting into
operation in 1962 of onc coke oven battery with a gross output
of 350,000 tons of coke per annum, the output of this plant to
be doubled in 19064,

HUNGAR%: Development of coke production and putting into
operation in 1960 of the sccond and in 1972 the third coke oven
battery.

L L

25X1

25X1

—&=D=R.: | Deorecase of coal coke consumption in all branches

of industry by the increcased use of coke from brown coals, and
also by the change-over from coke to gas in power plants.

Increased production of high tempcrature coke

from brown coal and improvement of 1ts quality, Adaptation of
cxisting oven batteries for the tamping coking proccss. Replace=
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ment of old batteries at gas factories by moderm ones of hlgher
oven capaclty and adapted for the tamplng process.

POIAND -~ Coal Conocentration

Development of the wet concentration method, so that by
1970 conoentrated coai deliveries for coking should reach 1008,
Increased degreec of concentration so that the ash content of the
concentrated fixtare should be of 7% by 1975. Wide introduction
of the selective crushing method of the coel mixture., Ortanlsa-
tion of joint concentration of grade 33 coals from varlous mines
of the Upper Sllesia basin at central concentration plants.
Inoreased participation (sic) in mixturecs of gas coals (grade 33)
of up to 40,2% in 1975 as compared with 32,8% in 1950, and con-
aequent dacreasc of pariicipation (sic) of gasw~coking coals to
35,45 ng compared with 46,5%.

Coking

Increasced use of blast furnace and generator gas for the
heating of coke ovens, thus recleasing coke gas to the chemical
industry and domestic uscs, roved uniformity of coke oven
reating and improved servicing (maintenance?} by improved “hydrau-
lic regime", intproduction of cycle charts, rcplacement of heads

, g$4¢%¢) and repairs to coke ovens, Development
of cracking methods of oil residucs and other organlc matters in
under-roof areas of oven chambers, with a view to incrcasing the
othylene content of coke gas. Development of production of
special purpogse furnacc coke and also electrode coke on the basls
of pitch GIEIJ and clinkering coals., Developrient of continuous
methods of production of pitch with softening temperature of 1500C
and 1ts coking "in weighed condition" (sic) %after weighing?).
Development of production of pitch substitutes for behding (coal
tar and others), Continuation of research into new methods of
coking developed in Poland, Automation of technologlcal processcs
in coal preparation, coking, rceovery and treatment of chemical
products.

Recovery and trecatment of chermlcal products
and purlfication of drainage efflucntg

Magstering and application of benzol (CgHg) recovery tech-
nique and elimination of hydrogen sulphide (HoS) from coke fas
under pressure, Perfection and development o? wet eliminmation of
sulphur from coke gas up to complete discontinuation of the dry °
riethode Elimination of poisonous effluents in drains and utilis-
ation of ocarbollc acld (CeHs5.0H) resources (residues?)e. Applice
ation mainly of thc benzol method for elimlnation of carbollc
ncld from drain cfflucnts. OConcentration of treatment of coa 1
tar and benzol products at large and speclalised plants ocapablé
of producing a wider selection of chemical by-products. Introw-
duction of continuous methods of erystallisation, polymerisation
and distillation of treated coal tar fractions and benzol productse
Study and mastering of new methods of coal tar treatrient with
application of catalytic cxidation of fractions as well as dircet
rccovery of phthallc anhydride and anthraquininc. Study of new
riethods of treatment of benzol products by catalytic hydrogenation
with a view to obtaining sulphur-less products in larger quantitles
in particular xylcne and other organic solvents.

RUMANIA 2
Production of coke (after 1965) from low-clinkering
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quality and non-clinkering coals by onc of the new methods which
are being developed by CMEA member countries, Further developrient
of better quality metallurglcal coke production riethods, for blast
furnaces of 700 cu,r. capacity. Application of differentiated
orushing of the various components of the mixture malnly for the
purpose of very fine crushing of "OTOSHCHAYUSHCKIE" corponents,
Improverient of concentration of coal from VALYA ZHIULUJ (phs)
fields with a view to increased output and supply of varlous grades
of coal., Further developrient of seril~coke productlon from grade

31 coals by "fluldisation" (FLUIDIZATSIYA). "

U.,S.S.Re = Preparation of mixture (charge?) and exponsion
of raw materfal resources for coking,.

Use of coal frorn new colficlds for coking purposes. Use
of gas cocls and low clinkering grades of coal for coklnge Magter~
ing and appiication of new rethods of preparation of coal for
cokingt diffcrentinted crushing of the varlous corponents of the
rixture, sclective crushing of coal from Bastern arcas.

Extensive development of concentration of coals for coking,
alning at 100% of such coals for all deliveries and increased
concentration of coals as regards ash and sulphur contenta’ Study
of new concentration riethodst in heavy media, centrifugal, un-
classified coals, in hydro-cyclones, in high frequency Jilgeging
rachinca, pneurntilc concentration of small grade conls with
possible petrographic concentration of small grade coals with
possible petrographic concentration, Intensification of dehydration
processes of concentration by means of speclal centrifugal
apparatus and accelerator recagents, Modernisatlon of present
rethods of concentration in jigging machines, Study of prelinin-
ary treatment of coals with a view to Increasing thelr clinkering

ropertics, Hedt treatment, treatment by heavy fractions of tar
pitch? resin?), high frequency trecatment etoc.

Coking and songtruction of coke ovens

Construction of large high-output coke-chenical plants.
Modernisation of the present method of coking in chamber ovents..
Developrient of design of contlnuous actlon ovens, Increased ‘
useful capacity of oven charbers by reans of increasing all dim-
ensions = length, height and width, in order to improve the
tecimical-econonlc index of coke oven production and at the same
tirne raintaining the quallty of metallurgical coke, Introduction
of coke ovens with bottom feed of heating gas and ailr, and
scparate regenerators (regenerative furnaces?)a

Mastering the method of tamping the mixture of low bakin
quality coals (lavge proportion of gos coal and low baking coals
or other rethods of ixbure packing.

Continuetion of devcloprment of new riethod of coking,
producing coke of rcquired sizes

Developrient of corplete mechanlsation and autoriation so
as to elérinate heavy ranual handling.

Developrent of the dry quenching rethod and of raticnal
utilisation of sccondary sources of heat,

Development of control processes of coking with a view to
obtaining the naxirmm of benzol and phenol productse
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Inprovement of the coaling nethod of direcct gas (sic) by
intensifylag the efficlency of the coaling systems and water
cogling towers and inmproved preparation (treatment?) of return
waTCr,

Recovery and treatrient of chenleal products

and purification of drain effluunts

Introduction of the benzol nmethod of extracting carbolilc
acld from drain effluents and improvement of the steam circulation
and blo~chenisal rmethods, '

Introduction of flame pre-~heating of saturated absorblng
oil, Wider use of coke gas for synthetic armonia and urea
production, Much greater production of sulphurlic acid from coke
gas hydrogen sulphides Invectigation into new methods (armonia
or others) of recovery of hydrogen sulphide frori coke gos.

Trea trient of coal tar {pitch?) and benzol products at
large central plants in order to increase the variety of chemical
by=products of coking, lowering of costs and irmprovement of the -
technlcalwecononiic indices of the processing shops. Wider devel-
conient of chenlcal production at coking plantat phthalic anhydride
from naphthalcne fraction etc,

Deslgn and nanufacture of more nodern, productive and
efflclent ecquipnent for the coke-cheriical industry, Wide use of
corrosion~reslistant meterlals in order to lengthen thc useful life
of the equlpment,

Simplification of inspection (KONTROL!) procedure by the
1ntrzduction of mechanlecal and automatlie selection of sariples and
testing,

CZECHOSLOVAKTA

Developrient of the wet coneentration rethod, so that b
1975 concentrated coal deliveries for coking should reach 100%,
Incrcased degree of concentration, so that the ash content of
concentrated coals should be of 7.5% in 1975,

Introduction of selective crushing nicthods.

Developrient of cracking methods for oll residues and
other organic raw raterials in under-roof areas of oven charbers
with a view to increasing ethylene content in coke gas,.

Application (in the main) of the benzol nethod of carbolic
acld extraction from drain cffluents,

Autonation of technologleal processcs in coke preparation
coking chemical recovery and treatmnent shops.

Carrying out work in connection with the wBc of seril-
coke fror brown coals for agglonmeration &f iron oreés,

7 Jron Sl bty 7

IIT -@LASTING I NDUSTRY

The rapld growth of cast iron productlion in CMEA member
countries during the post war period was accormpanied by a
noticeable technlcal improverent in the blasting industrye.
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During that period new modern blast furnaces have been buillt and
put into operation. A great meny shops have been réconstructed.
As a result of oapital expenditure on a large scale, output has
gone up, the technologleoal processes have improved and better
eoonomioc Indices achleved, Output in CMEA member countries has
Increaged from 23,6 million tons in 1950 to 47,2 million tons in
1957, In other words ~ doubled, Measures taken for improving the
technology and organisation of output from blast furnaces has
resulted in an lmproved ratio of utilisation of effective capaclty
in 1957 as compared with 1950 as follows?: Hungary from 1.55 to
1,37 cueme/tog from 1,52 to 1,33 cuume/to} Po}and from 1,72
to 1.21 cu.ms/t.y Rumania from 1,57 to 1.36 ou.m./ts; USSR from
0497 to 0,79 ouefy/te; Czechoslovakia 1,54 to 1,10 cueme/ts In
Bulgaria the raé;o was 1,29 in 1957,
el AT

During the same period the consumption of dry coke per ton

of open hearth plg iron decrcased as follows: Poland from 1,188

t6 1,000 kgy, USSR from 960 to 815 kg., and Ozechoslovalda from [ ' ..

1,168 to 1,037 kg, Consumptlon went up slightly in Hungary, .GDRD ',
and Rumania: 1in Hungary and 8PR because of lower metal addltives

to the mixture and in Rumania becawme of the use of locallyw
produced coke with high sulphur content, Time taken from capital
overhead of blast furnaces has noticeably decercased and so have
current stoppages,

It should nevertheless be pointed out that there exilst
certaln shortcomings at a nurmber of works! ore concentration is
not practised at all worksjy at a nunber of works agglogerabes are
not uscd, the basiolty of fusing agents is low and at sonie works
fused agdomerates are not used at all, The blast termperatures
are low, blowers and alr heaters are not powerful enoughe
nuriber of serious violatlions of blat furnace smelting bechnology
are in existence,

The further improvement of the technical level of blast
furnace production for the period up to 1975 is planned on the
following lines (apart from meamures in conrcotion with the
dressing of mixtures detalled in the section dealing with pro-
duction and preparation of ferrous retal owes)s

Increased size and improved design of blast furnaces.

Construction of new large blast furnaces. Increasing
size of existing blast furnaces during repairs and improving their
shapes, Introduction of modern mechanised blast furhaces to
replage old ones of small size, Inereased use of capbonie
refractory materlals for the lining of hearths and hearth bloocks,
usc of high alumina refractory naterials in blast furnaces and
alr heaters. Developrent of nore nodern filling apparatus,
standing up to gas pressures of 1,5 atm, at the furnace top.
Introduction of cooling by evaporation of blast furnace and air
heater~gates on a large scale,

Intensiflcation of the blasting process and perfeotion
of technologye. Modiflcation of a certain number of blast
furnaoces to opcrate with gns pressure of 1,5 atr, at furnaoce
top with utilisation of thermic and physical cnergles of furnace
top gase Application of more cconoric types of checkers
(pagking?) and high refractory materials in air heaters in order
to bring up the blow heat to 1,000°0, and over. Blowlng into
blagt fumaces of natural (and coke) gas in combination with
pxygens Dlscontinuation of smelting of ferrous alloys in blast
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furnaces, these to be snelted in clectric furnaces. Developrent
of srielting of low manganic content pilg iron. Separate fecding
into blast furnaces of ooke of different size and introduction
of separate charging of different size ores. Application of

prelininary desulphuration in order to obtain metal with the
least possible sulphur content.,

Mcchonisation and Automatiog

Automaticn of collection; weighing a?d feeding proccsses
to the skips by introduction of welghlng trolleys (wagons?).

Testing on a corriercial scale and mastering of cormplex
autoration of the technologlcal process of pig lron production.
Mechanisatlon of hea rianual processes at the hearth and niould
yard (turning (swing?) condults?) for pouring netal into ladles?)

Testing on industrial scale of various riethods of direct

recuperation of iron { PRYAMOE VOSSTANOVLENIE ZHELEZA) and creation

of industrial high-capacity and ccononic plants for dureoct
production of metal. Beslde the nain lines of development cnur-
orated nbove and in addition to them, CHMEA nerber countrics conw

template the introduction of the following measures in particular?

HUNGARY: Recconstruotion of blast furnaces and increasc of useful
copaoity by introduction of ecarbonlc refractory riaterials for the
1lining of hearths and hearth blocksnggiﬂNAJ-HASHM¥8~{ph:) and
0ZD (ph,) works, Modificatiom-of Operation of blast furnaccs at
thc-BUﬂ%fﬁHHﬁHﬁR}fpniﬁ and LENIN corbines to usc higher gas
pressurc at the furnace top. Increased blowing'tcmgefaturcs for
_Tost furnaccs of 700 cu.ri. capacity to 900 - 1,000°C, and for

smoller ones to 800 = 900 C. by re-checkering (PERENASADKA) of air

J» %, heaters and incrcasing their heating surfacca.

(o

1ire ond ond fucl into the tuyeres. Application of controllecd
blowing on? tuyeres, Use of brown coal high temperaturc coke in

ing of operation of low-shaft circular blast furnaces with an

r

output of up to 300 tons per 24 hours {when blowing 1s enrioched
with oxygen) of briqucttes with line additive.

POLAND: Construction of large blast furnaces, including sore of
s cu.ri. capacity. Wide use of dressed nlxture including
fluxcd (fused?) agglomerates with Cu8 =~ 1,1 basicity,

RUMANTA: Application of pig iron smelting in eleoctric blast
Furnnoes., Introduction of the use of liquid fuel and natural
gas for partial replacerient of netallurgical coke, Developniont
of desulphupation of pig iron outside blast furnaccs and oon-
veraion of [HUNEDCARA (p’h) coribinc blast furnace to operation
#ith fluxed agglonerates,

U.S.S.R:: Usec of natural gas, and oxygen enriched heat blowlnf
ap to 1,100 - 1,2000C, in order to cconorilse on coke and to Ilns
crcasc output of blast furnaces Introduction of corplex autow
mation of blast furnaces and agdomeration plants, including
autorntic checking of the technologloal process of srnclting by
corputer(?) (SCHETNO-RESHAYUSHCHI). Construction of blast
furnaces of 1,719 and 2,286 cu.ri. capacltys.
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CZECHGSLCVA&%K? Carrying out of industrial tests for couparative

Tosulbs obtained from thin and thick-wall constructlon blast
furnaces. Developrmient of the method of packlng of hearth blocks
with carbonic mass. Application of mathermtical - statlstical
analyses for processirg data on the operation of blast furnaces,.

IV =~  STEEL MAKING

The teochnical level of steel making in CMEA nerber
countries has gone up considerably since the war, a fact which
has contributed to the rapid increasc in steel output. The overw
all figure in CMEA nember countries hes gone up fror 36 nillion
tons in 195C to 67 million tons in 1957, i.,c. by 87%, thus beat=-
ing the developrient termpo in the capitallst couatrles of Burope,

Sirmltancously with the rcconstruction of stecl nills
destroyed during the wa r, new modern open hearth furnaces and
high production capacity shops, cqulpped far pouring steel 1nto
rioulds fronm trolleys, and with spceilal equipment for nould ’
stripping, were built and put into operation; in other words,
riodern planning of the raln shops and auxlliary divislons was
belng carriced out, Such shops have been constructed in the
U.S.3.R., Poland, Czcchoslovakia and Hungarye At the samc tine
the reconstruction of cxisting shops was carried out. With a
view to increasing output, some open hearth furnaces were nodlfs-
fed for double rielt (DVCINAYA SADKA). Furnace, pouring and
rixture bays were reconstructed. Mechanlsation and autoratlion of
stcel naking processces was carried out and new nlxers were bullt,
all of which contributed to increased quantities of molten netal
in furnace charges and improved nixture noking of melt, High
frequency and clcectric arc furnnces of higher capaclity, cquipped
with rmechanical charging from the top and autormtlc control of
electrode fee?d, have becn introducede.

Wide use of oxygén blowing In steel maklng has been
introduced, For cxample, in the U.S.S.R. stecl naking with the
use of oxygen went up from 746 million tons in 1956 to 11,5
million tons in 1957, At the PETRCVSKIJ amd KRIVCJ RCG nills,
stecl raking in converbers with use of oxygen has heen introduced,

<A MAKHBPPE—4mG+DvRv, the operation of BESSEIER converters with

oxygen blowing has been mastereds One steel nill in Czechoslovakia
has mastered the usc of oxygen to intensify the srcltlng processe
The use of oxygen has contrlbuted to the lmproved technology of
steel naking, especcially in the recasting of steel alloy waste In
clectric furnaccs,

Measures taken in conncetion with tho modification of
open hearth furnaces' for operatlon wlth (arched) roofs made of
refractory magnesite~chronite brick have provided for the applic-
atlon of inercaséd thernic loads and intensificatlion of the
sriclting process, and have also contributed to the longer life
of the furnoacces.

Reconstruction and developnent of pouring bays in shops
has also been curried out - the introduction of pourlng fron
trolleys the inerecascd welzht of ingots, the corssruction of sites
for the proparation of casting noulds and the stripping of ingots
as well as the nastoring of the continuous pourlng riethod. Piling
presscs have becn constructed at some bedding plants, A1l the
above reasures have resulted in an increased production of ateel
per squarc rietre of hearth space of open hearth furnaccs, Con-
parative figures for 195C anC 1957 are as followst USSR fron
5,36 to 7,32 tonsj Czcchoslovakia fron 4.01 to 5,56 tons; Hunpary
fron 4,9C to 5,40 tons; Poland from 3,9C to 5.1C tons; GDR from

Ay
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fron 2,95 to 4.83 tons, In Bulgaria the nroduction per sd.rle was
%.9% tons in 1957. It should be rmentioned, however, that as well
as the posiltive results achleved in steel rinking in CIEA nerber
countries, the technical and econonic level of steel naking at”
sore individual rills has not yct reached nodern level, as com-
pared with the results achieved at lecading undertaldngs.

Long periods of idleness durlng hot and cold overhauls
(cspeeially during repalrs of hearths) arc still prevalent,
Excessive nixture and refractory naterilal conswption, Unsatis-
factory output cue to losses of netal in slag and during pouring
by syphon. Losses of mctal in trilmming duc to the slowness of
application of heat trcatment of ingots {dcadhead)., leasuring
and testing equiprient is not working (not in working order?) at
rony shons. The engineering intustry hos not vet produced power-
ful and cconorile oxygen plants, o fact which slows Cown the
introduction of stecl making with the ald of oxygen blowing.

The basic lincs of tecinical developrient of stecl reking
for the period up to 1975 should be consldered. as follows:?

Development of the use of oxygen in all processes of drel
making and also that of cold high-calorlflc value fuels not re-
quiring preliminary heating in regenerators.

Rational use of awallable natural gas resources in steel
mpking,

Construction of high capacity open hearth furnaces, eleo~
tric furnaces and convertors and also reconstruction of exlisting
plants with a view to Increcasing cubic and thermic capacity.

Development of pouring techni?ues and change over of some
open hearth fumaces to double melt(?).

Application of continuous pouring methode

Although open hcarth production will remain the basis of
stecl making, it should be borne in mind that steel produced by
blowing open hearth plg iron with pure oxygen, can be of near
quality to that produccd by the open hearth mcthod capeclally in
carbonic gradess for thls reason converter production with the
usec of oxygen should be developed with a view to the trcatment of
all avallable scrap.

In order to lcngthen the working life of stecl making
plants, it is considcred rational to develop ncew rcfractory
motorials to be used in various parts of open hearth and clectric
furnaces and converters, Production of high quality steel alloys
in induction and electric arc furnaccs with melting clectrodes,
by the désp vacuum method.

Radical improvement in preparation methods of metal scrop
prior to smelting by providing the metal industry with powerful
packer-presses and cquipment for gsorting and preparatlon of scrap.

Wide application of mechanisation aond automation of all
metallurgleal processes and also the introduction of spcctral
analysis for chemlcal analyscs of the metal and slag durling
srmelting.

Recovery of sccondary powcr resources by the application
of stean evaporation cooling of plants as well as the use of
recovery bollecrs.
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Besldes thc general lines of development enumerated above,
individual countries are contenplating the introduction of o
nunber of neasures, in particulari-

HUNGARY: Orgoanised svpply to snelting plants previously desul-

phurated scrap and molten lron with lowered sillcon content.

Increased temperatures of alr and chécker hedting for open hearth

furnaces and regencrators of up to 1,300 - 1,5000C, at the same

time increasing their performance (STOJKOST!') by stean or air
blowing or usc of chemlcals to dlesolve dust, orplete change

over ‘to steel pouring fronm trolleys instead of statlonary casting
pits, Decrease of rejecct raterial down to 1.5% and increase in -
acdeéptable product by Ilnproved snclting technology and steel pour-’

ing, heating of ingots, use of bhetter quality refractory naterlals,
higher netal terperatures, developriernit of bollling stecel sncltlng

(sic) (VYPLAVKA KIPYASHCHEJ STALI), Decercase in cold and hot
overhaul of furnnces and 1mproved repalr tcchnology., Use of .
natural gas for open licarth fuel.s Use of agglorierates in open
hearth production, Further introduction of autorntion of the
thermic regine of furnaces. OConstruction of continuous steel -
pouring cqulpnent, based on the expcerirental equiprment in oper-
a tlon in Hungary sincec 1956,

Gp e e
g=D5R.t Cofistruction of special cupola furnaces using brown coéal 25X1
dust, for rielting of iron prior to pourlng into opcn hearth fur- 25X1
naces, Introduction of trolley pouring at the smelting shop of
ts¢ BRANDENBEURG Further Iintroductlion of semi-continuous/#/~/~f”’\
steel pouring at FPREITAL—MEI¥ and construction of a contlnuous/
pouring plant ef 190,000 tons per annui capacity at RESA-METT,
Construectionr’cf a sbteel nill equipped with 30-50 ton capactty |
convertcpd using oxygen, and elggtrle are furnaces of 70 t¢ cap—=~

aclty. Change over of the @KﬁMﬁ&'shep at to operation|
with oxygen enriched blowing. Construction of stsel m1ll for prow
ductlon of large forgings and tubes and cquipped wd{h installations

for vacuur: pouring of stecl into ingots of up to (1ll¢gible) tons
weight, Wide developrient of procduction of heat res
for boller naking and heat resistant ferrite steels for
industrye. Developuient of production of 1ow-%lloy‘stcel. ~ \

ceden . e
POLAND : Introduction of prelininary desulphuration of the molten

re In the ladle of a rotary furnoce by using crushed lime or o |
by blowing ncutral gis rilxed with lime power, If positive
results are obtailned, introduoction at processing plants of cupola

furnaces for relting rietal Zor open hearth shops, Improved' cone |
struccion of open hearth furnaccs by improving the caps, in- 0

ercascd copacity of regeneration charibers and usc of high quality\ \
rcfractory noterials in the lower past of the furnaces and re=-

generator ocappings Intensification of stecl making technology \

by increcasing the thernic capaclty of furnaces, use of oxygen,

usc of better quality refractory materials and introduction of

autorntion, Electric smelting ~ increased capaclty of transe

formers. Introduction of induction method of bath stirring in - \

furncoccs of over 25 t. capacity, OConstruction of thrée convert-
cr shops for usc with oxygen blowinge. Steel pouring - Increascd
ingot weight, wide appliention of trolley pouring from the top,
degressing of high grade stecl by vacuury, heat treatment of paylng
part of large ingots, introduction of continuous pouring anc
improvernient in quality of rcfractory naterials. Considerable
increasc in production of low-alloy stecl, stalnlcss, ball-=becaring
low=watt-loss troanaformer and "automatic"zsio) steel, Increased
procuction of stainless (chromc-nickel) stecl substitute based

on chroriiun and nanganesc.
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RUMANIA: Development of converter process with use of oxygen in
converter and "ROTORY type furnaces, Development of "duplex"
process! converter or "ROTOR" furnace - open hearth furnaces, or
converter or "ROTOR" furnace - high capacity cleotric furnaces.
Production ¢f high grade stecl in rocking open hearth furnaces

or largec electric furnaces with clcetro-magnetic stirring of the
metal, Application of vacuum pouring,

UsS.S.eit. = GConstruction of large capaclty spen hearth and clectrilc
furnaces and converters., Further devclopment of steel making in
open hearth furnaces and converters with oxygen blowlng. Organ-
1sation of "duplex" process cf steel moking - converter-elcctric
furaacce Trials in conncotlon with steel making in new type
furnaces. Application of vacuum process for pouring and smeiting.
Application of continuous pouvring, Rescarch into complete auto=
mation of steel making processcs by open hearth method.

CZECHOST.OVAXIA: Construction of two steel mills (shops) with

B0 - 60 t. converters opcerated wlth oxygen, after which steel -
mokirg by this method will reach 3,5 million tons in 1975, Im-
provement of operation or exlsting plants by intensification of
technolcglcal processes, use of oxygen, fuels of highe» calorific
value, lengthening of 1life span of furnaces, use of high grade
rafractory materials and mechanisation and automation of heavy
manual processes. Inecrease 1in paylng product output by appllicatlion
of continnous pouring, Impr oved quality of speclal alloy stecls,
applicntion of vacuum method of pouring,and mastering of produc-
tions of new gradc steels,

V., ROLLING AND TUBE_ROLLING

1, Rolling

The technical development of the rolling industry in CHEA
member countries increased greatly during the post war perlod with
the ' result that the oubtput has increased two-fold as comparcd with
pre=~war dayde

During this period a great number of new and modern roll-
ing nills have %Yecn built hand in hand with the rcconstruction
and modernisation of mills destroyecd during the ware

At thce samc time many of the existing mills 'have becn
reconstructed, Heating equiprent hos beén improved, some riills
have changed over to liquid fuel and gas, the loading and un-
loading have been ncchaniscd, autonatic thermal control has becn
installed at a number of nllls,

At a nunber of nills thc main power plants have been re=-
placed by rorc powerful oncs, heavy manual processes have been
riechanised both at the mllls and auxiliary shops.

The technologlcal processcs have improved, The specific
welght of hot 1ngots going into the pits has lncrecascd, the
weight and ncasurcrients of ingots ready for rolling has ine-
crcased, cogglng in proportion to output has gone up and so has
rolling tinc, -

Guidc-rounds have been installed at both ends at wire
and srnll scction rolling niils,

SEQE/Tf/;//:/ _
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Steps have beén taken for better organisation of capiltal 25X1

and running overhauls, for increcasing the size of rolled products
by (already) pertially achlcved spcclalisation of the mills.,

Individual couantrics have carried out considerable work
in conncction with the nastering of production of heavy type
rails, including high carbon stccl ones.

Production of spcclal sections for conerete rcinforccrent
rade of heightened flow 1linit steel and also a  mber of scctlons
for the engincering industry and lighitened girders and channel
bars for the building indusiry.

At o great nurber of nllls the rolling is carried ous with
a lowered degrec of + tolerance.

At the sare time it should be noted that at a great nurber
of worke in CHEA neriber countrics the technical level has not yet
rcached nodern standards, as regards both equipment and the
technical-cconomic results of the operation of rolling mills,

A great proportion of rolling is done on old and obsolecscent
plant. The plants producing hot or cold rolled shect are in- ‘
snfficient and hold up the ccononic production of bent thin-
walled scctions and welded tubes, Production of sheet stecl
amounted to about 26.4% of the overall rolled production for 1957.

Production of tin plate is sadly lagging behind both In
output and tcchnical standards, Very little tin'plate with
nodern coatings is being produced %black lacquer, enaricl, plastic
coating).

Not cnough clectro-~tcchnicel stecl is produced for in-
dustry, production of cold rolled texturc transformer steel with
high magnetic propertics is dnsufficlent,

Lightcned cconomic sactlons rolled at cxlsting plants
arc still produccd in small quantitles (lightened girders, channcl
bars and angled scctions).

The assortrient of rolled scctions is limited, modern
rolicd scctions such as "wide shoulder' girders ctc. arc lacking,

Dressing and clcaning as well as the finishing proccsses
arce not fully mechanised,

At a number of works the heating and thermal installatlions
arc a source of bottlencecks which 1linit the rolling output and
heat trcatnent proccsscs,

Basic lincs'of developrient in CIEA merber countries dur-
ing thc period 1960-1975 should be as followsi-

Great inercasc in production of hot and cold rollcd
shecet and hot and cold 'rolled strip., At the same tine, whercver
coononically expedient, production of sheet by Ypoll" zRULONNYS)
riethod at riodern continuous rolling plants,

Construction, in countrics where this ls econoumleally
oxpediont, of corpletely rcchonised and autom‘tic nodern high
speed rolling plants with contlnuous gnd seml-continuous dis-
position of stands for production of graded and fashioned scctions

QFCRFET /oo
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(small section plants with speeds of up to 15 m., medium section
plants with s peeds up to 12 m, and wire plants with s peeds up
30 m. per second and over),

Construction in countries with lesser non~ferrous metal
output of mechanised sheet and graded ssctlon plants of lesser
capacity (checker, cross country, etc,) for rolling of standard
and high grade stesls,

‘Modernisation, wherever techrically and economlcally ex-
pedlent, of existing equipmert of rolling, scectlon and sheet mills
by increasing motive power of plants. change over to gass or
liguid fuel, mechanisation of plants and finishing operations,
installctlion of mechanlsed cooling rlant etc.

Change over at wire mills of lincar type, wherc manual
handling is in opera%ion and "loop" groups of finishing lincs;
to continuous groups, bearing in mind the quantitles of avail-
able metal at the works,

Liquidation of obsolescent lowwoutput rolling plant rc-
quiring heavy manual handling and not sultable for modernisation,
as soon as new plant becomes avallable,

Organisation of increased economlc production of shaped
sectlions Dby bending process and also by welding at speclal shops,
as a result of lncreased rolled sheet output,

Increase (in countries where such a measure would be’
economlcally sound) of steel sheet production by modern tech-
nologlcal methods of cold rolling on high spéed plants (30 m,
per second and over) cquipped for degreasing, electrolytic tin
plating, annealing, dressing and sorting during the process.
Suffiolient producticn of tin plate (0,20 - 0,22m/m.), In coun-
tries with low output of steel sheet - introduction of mechanlscd
single stand cold rolling plants for production of rolls, with
automatlc tip pla ting and flnishing.

Development of productlon of stecl sheet with modern
cconcmic coatings ~ lacqguer, enamel and plastic,

Introduction of galvanised shecet production in rolls in
modern plants,

Inercasc in production of cold rolled clectro-technical
steels (transformer and dynamo) of high magnetic propertics, to
ensurc rcductlon in size and increcased efficlency of transformers,
clectrical machinery, apparatus and cquipment,

Orgonisation of production of ncw type elecetro-technical
steels in rolls, which would facilitatc higher labout ¢ fflelcney
mechanisatlion and automation of proccssing and cconomy of metal
nt undertakings using such steels,

Organisation in individual countrics of production of
cconomic scections of "wide shoulder” rolled girders and also
productlion of welded shapcd scctlions at speclally designed shops.
Development of lightened glrder and channel bar scctions, ’
Development of imtroduction of new type of hot rolled "periode--
ic" rcinforcement for concrete constructions, with high mechane
ical propcrtics, which would cnsure cconomy of mctal in building.
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Dovelopment of production and introduction in rolling
mills of magnesium trcated roughly chilled low alloy cast iron
rollers,

Introduction at all metallurgical undertaklngs of the -
building up of steecl rollers with hard alloys and surface hard-
ening of gaukc.

In order to free labour resources and cease work at
drcssing points of blanks and ready rolled production, decvelop-
ment and introduction for cormercial opcration of the followlng:

(a) Machines for flame dressing (completc or local)
in hot strecam and cold conditlon at bloom and
slab storesg,

(v) Machines for mechanlcal processing (planing,
milling) of ingots, blooms and blanks in hot
condition, as well as for grinding (triming?)
by abrasive dlscs (wheels?? in cold condition,

(v) Machines for cold mechanical dressing of Ilngots,
blooms dnd slabs amd ready-rolled products by
planing, milling and polishing.

(a) Plants for mcchanical scaling of metal surfaces
by hydraulic, shot and other processes.

(c) Machincs for straightening of section mctal’as
well as combined machines for stralghtening,
grinding and pollshing of rods.

(£) Machines for stamping and marking of blooms,
alabs, blanks, rollecd shect and scctlons during
production,

(g) Machines for sorting and packing of rollcd sheet
and scctions,

(h) Machines for turning (manipulation?) of large
scctions and rails at checking stands,

(1) Machines for packing and tylng of thin shect
and stripe.

Reconstruction of cxisting obsolescent heating furnaces and
introduction of new modern ones, complctely mechaniscd and
automatic (secctional quick heating, ring furnaces amnd others),

Developrient of heét treatment for rolled produce in
autormtic and rnechanised furnaées = tunnel, with roller and
pacing (SHAGAYUSHCHIE) hearths, doried, with elcctric heatlng
in protcction nedium (ZASHCHITNAYA SREDA),

For irproved rolling accuracy - production and’ intro-
duction, at plants where conditions warrant 1t, of pre~stressed
stands, development of use of bearings for rolllng and liquid
friction as well as rollcer guldes,

Application at 2ll new scction and shect rolling rills
of complex automation of production, thelr equipment with

modern non~contact reasuring apparatus for checking measurcments
of rolled product at intermellary and final stages.
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Autorntion of individual ocperatlons at exlsting plants -
trirming of ends, stralghtening of ready product, pressurec in-
stallations at s%ands an@t other scctlons.

Ccripletion of compler aubomation of rewversible blooning
rillls as per prograrmec,

Introduction of autormatic control systems at cold rolling
sheet and strip mills,

Developrent and application of corputers(f)for autonatic
regulation of cutting of blanks at continuous blank riills(?)
(with a view to the suppresasion of custing losses by cutting on
even quantity of strip without waste).

‘ Developnent of lnstallotions for automatic weighing of
senl-finlished and finished rolled products as well as aubomntic
counters for détermining quantities of indlvidual rolled products
(blanks, rails, girders, rods, shecets, tubes).

With a view to further greatly irproving lobour produc-
tivity by the Introductlon of the latest technilcal and scicntifie
riethods In the rolling industry in CMEA member countrics, accorde
ing to the nceds of the national econory and the importance of
the rollolg industry in individual countrles, 1t '1s recormended
that the following nodern types of nllls, plants, technologleal
processes and rolled products should be devcloped?

Wire niils operated on contlnuous rolling principle, with
gpeceds of up to 60 n. per second.

Planetary (planet) nills for rolling of wide plate and
sheet,

Multi-roller nllls for cold rolling of wide thin strip
(0,05 ry/r1).

Mills for production of tubular (hollow?) wagon axles
anc lightencd (light duty?) wheel pailrs.

Prcssces for productlon of shaped sectlons from alloys
difficult to deform by extension process, Plants for production
of shaped scctions by drawling and cold rolling rethods,

Specilal stands for the production of staged (periodic?)
rolled product by the lateral rolling rmethod,

Threce=high nills for lateral rolling of round scctions,
Gontinuous necthods of of heat trcatment of scction and sheet
rietal, incorporating autormtic and mechanised furnaccs, as well
as heat treatrient from (irmedlately following?) rolling, which
provides for groat econortyy of metal, allows for rcplacement of
ocarbon Cead relt by bubbling steel or of high grade alloys by
alloys of lower gradec, at the sare timec inereasing the useful
life of metals, as instanced by heat treatment of rails cto.

"~ Pre-heating before rolling anc heat treatment in ncutral
rediug, as well as application, in countries well suppllied with
cheap elcctric power, of electric heating of metals (by resistance
and induction ricthods),

vipparatus for autorntic exposurc and elinination of netal
defects (magnetoscopy, supcrsonic waves ctce).

 Machines for grinding and polishing of sheet Curlng the

production procecss,
. S
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Tube_ Production

In view of the greatly inoreased demand for tubes in CMEA
member countrles, a number of measurses aiming at lncreased pro-
duotion and improved technical standards, as well as increased
varlety, have been implemented in CHEA member ocountries, Great
attention was pald to the deveclopment of production of seamless
rolled tubes as well as the economioally sound process of proe
duoing electrically welded tubes.

During the period 1945-1957, a number of new tube rolling
mills producing seamless tubes have started operating in CMEA
merber countries, For instancct a new mill in Rumania, producing
seamless tubes of up to 400 m/m in dlameter; three new mills in
Hungary; two new mllls in &he—GwDRf.; two new mills in Poland,
and five iIn the U.S.S.,R. At th¢ same time modern plants for
clecetric and furnace (PECHNAYA) welding (fusion welding?) of tubes
have been installecd, e

Sirmltanecusly rcoonstruoction and modernisation of existe-
ing mills has been carried out. At a number of mills existing
heating furnaces have becn reconstructed and new one built, power
plants replaced by more powerful ones, individual seotions have
been mechanised, The process of heating of ingots and skelp has
been quickened at a number of nills, Automatic control of the
hecating process in furnaces has been introduced, The rolling
process has been Intenslfled by improved calibration of plercing,
automatic, "pilgrim" (pilger?) and other mills, Overhaul of
mills has been improved.

At some undertakings autormtion schemes for individual
rolling prooessés and sections of tube rolling have been developed
and implenented, including the establishrent at hot (rolling)
scotions of o scries of automatic regulatore of rolling specd,

At sorie nills the length of tubes has been increased.

A grecat nuriber of new grades of stecel and new tubc shapes
is being produced in CHMEA neriber countries.

As o result of the measurces described above, tube produt-
tlon 1n CMEA mewber countries has riore than doubled in the 1950-
1957 period, At the same tine 1t should be pointed out that some
tube rolling mills in CMEA nermber countrics are lagging bchind
both in quantity of production and technical level {quality).

The cquiprent of pilger rllls nceds radical modernisation
in order to Ilncreasce output and also produce tubes with thinner
walls and of highdr precision,

In a number of cascs drawing tube rills are equipped with
obsolcscent phant. Production of electrically welded tubes
(cspecelally large dlancter ones for gas and oll pipe~lines) is
not entirely sufficlent for the needs of the countrics, Tube
nills are insufficlently cquipped with nriodern nachinery for
finishing proccsscs (drun presses for water tests, machincs for
cutting and notching tubes and unions, ncchaniscd presscs and
plant for cold stralghtening of tubes, spccial nmachines for
boringn grindlng and pollshing of outside and insidc sursfaces ctce

Production of variable scetion tubes and espcolally
thin-wall tubes for decep boring, ads well as bi-netal tubes, is
ingufficlently developed. The newest autonatic checking-
ricasuring apparatus, as well as heat treatment and heating of
rietal in shiclded atriosphere (ZASHCHITNAYA ATMOSFERA), is not

sufficiently used, ‘
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The basioc lines of tcchnileal developrient in the tube

rolling industry for thc period up to 1975 in CMEA nember countrics
should be considered as followsi=

Construction and opcration of tube rills equipped with
plant for resistance welding of tubes of from 6 to 530 r/n in
diameter, with installations for induction welding of tubes of
#" to 4", for arc welding under a layer of flux and induction
welding of high pressure gas=oil pipeline tubes of up to 1,020
nm/n in dlareter, with continuous furnace(?) (PECHNAYA) (fusion?)
welding for production of gas pipes of 1/8" to 2", with reduction
stands capable of rolling tubes at the rate of 400 rn, and over per
minute, with continuous stands for productlon of scarless tubes
of 30 to 102 ry/m in dlamcter and walls of 1,75 r/nn in thiclmess
and over, Rcconstruction of cxisting "pilgrinm" ‘pilger?) nills
and construction in individual countrics of new "pilgrinm" (Pilger?)
rmills for production of tubew of from 12" to 24" diameterr and
including plercing presscs, clongating stands, "FORGOLLER" stands
with hydraulic braking, and calibrating stands, Organisation and
developrient of production of preclsion tubes at exlsting works by
construction of new shops$ clectridally polished tubes, "BEZRISw-
OCHNYE" tubes with very thin walls, caplillary tubes made of high
alloy stecls, as wcll as thc ccononle production of variable
section tubes, shaped pipes, ctc,

Organisation of production of blamdnl tubes and tubes with
various rictal and non=-rietal surface coatings as well os tubes made
of plerclng resistant steels by press (extrusion?) ricthod,

Reconstruction of existing shop producing cast iron tubes
by changing over to centrifugal or s erd-continuous casting. Re=
search Into and application of conveyor centrifugal casting ncthode.

Design and introduction to the tube industry of nost
nodern finlshing equipnent = drovn presses for water tes ts, com=
plex stands for trirminz and threading of tubes and unlons (joints)
riechanised pressecs and stands for straightening, automntic lines
for transporting and finishing, special machines for horlng,
grinding and polishing of inner and ouber surfaces etc.

For further helghtening of the technical level of tube
production and development in accordancce with rmodern sclentific
and technical achieverients, i1t 1s proposed to introduce the
developnent of the following new tube rolling rillls, equipnent
and processes in CMEA member countries, according to the avallable
rcsources and cconorle rcquircrients in each individual country:

Planetary and continuous cold rollling tube rillls.

Latest automatic and mechanised drawing nllls for new
deaign 1.e, drun, continuous, triple-thread and others,

re-stressed stands with liquid friction bearings a t
cold rolling mills,

Recler nills and prcsses for both very thin and very thick
walled tubes as well as high productivity finishing equipment,

Heating furnaces, including continuous heating oncs with
non~oxidant-heating {gas, clectric and induetion) in particular
for heat treatrient of preecision and extra thin~walled tubes,

Checking and measuring apparatus for checking during
production process -~ defectoscopes, thickness neasurling apparatus
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dlaroneters, meterage and quantity counters and rolling prccision

rcgulators,

High temperaturc mechanised clecetric saline baths for
pre~heating of metal prior to hot pressing,

Continuoug action furnaces for quick heating of skelp and

tubes, including (furnaces) with flareless burning of gas in
cerariic burmmers and also electric furnaces.

Calibration of cold tubes by plug gauge.

Continuous casting of steel and bi-netal skelp (at cx-
perinental worke ),

It 1s considered desirable to provide for corpletc auto-
natlon of all processcs where bullding new tube rolling nills and

wOYrks »

It 1s rccormended that autormtion and rmechanisation of
indlvidual processes at existing mills should be developed and
irplemented, special attention being paid to the mechanisation

of dressing and trirming processes of seri-finished and finished

products,

It 1s considered rational to provide for the wide co=-
opceration between CMAA nember countrics, whilst the above
rccorrmendations are being irplerented, in the production of in-
dividual kinds of tubes and rolled products (inter-cxchange of-
scetions of ocrtain dimensions, or varlous grades of stecl, rec-
rolling of serl-finished product étce,) In the casc of cerbain
kinds of rolled producc and tubew, theneced for which in each
iIndividual country docs not warrant the construction of modern
riills, 1t is considerecd rational to cnvisage the production of
such 1tcrs In aceordance with the overall requirements of CME
neriber countries, -

It 1s alsc suggested that incividual member countrics
should carry out the following:i-

HUNGAE%: construction and operation of a seni-continuous wide
ar bot rolling nill and a sheet cold rolling mill, Ercction
of rmltieroller (multi~hizh?) cold rolling nills for the pro-
duetion of strip up to 250-300 ry/rmn wide. Construction of a
modern small scetion mill, Developrient of production of clecw
trically weclded tubes by increasing production of wide bar and
sheet, Elinination of bottle necks in heating of rictal by

congtruction of new fumacé pits and holding furnaces wlith auto-

natlc therrostatic control, as well as the reconstruction of

exlsting heating installations. Modernisation and ricchanisation

of i%pishinc processes in rolling and tube shops.

PR e 0

—6D3R:T Corsbruction of a blooming-slab mill with hot and cold

rolling wide bar stands, ongbtruction of a modern nechaniged

sriall scetion n1ll for rolling high grade steel. Development of

procduction of transformgﬁbstecl Bz;increased production of thin
bar., Construction of a 4§ )

of scanmlcss btubes and all autormtic tube welding plont, Devel~
oprient of extrusion process in tube and scction making when
dealing with metals difficult to deform. Reconstruction and
nechaniation of heating cquiprient .

"
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POLAND: Corpplete mastering and operation to capaclty of the - " 25X1
continuous hot rolling sheet mill at the NoWAHEPA=wepnks -

and putting Into operation of thé cold rolling shect ritll, Con- 'JJ—uer
struction of a mocdern vlate mill, blooming 1tll and continuous”

skelp nill, nodern scebion niis and a wire (rod) mill., Elinin-

ation of bottle~ncoks in metal heating by the construction of

new and the rcconstruction of cxisting heating installations as

well as thelr automotion. Construction of new shops for the proe
duction of scamless and clectrically welded tubes, a welded tube

shop and general mofernisation of éxlsting tube shops. Development

of special rolling - bent sectlions, wagon axles, shaped sections
spherical, as well as development of the extrusion process, Wide
reconstruction and modernisaticn of heat treatment installations.
Improveme.nt and mechanisation of finishing instullations for tubes

and rolled prcducts,

RUMANIA: Completion of construction and putting into operation
of thc biooming mill and large scetlon mill "650". Construction
of a mechaniscd thin shect and continuous small scetion mill.
Erection of multi-roller ~0ld rolling mills for cold rolling of
atrip and nccessary equipment for finishing and heat trcatment of
quality strip. Orga nisation of bent seetion production. Organ-
lsatlon of production of small dlamcter tubes and thin-wall tubes.

UeS.S.Ret Construction and opcration of modern blooming~slab

mills, continuous skelp mills, sheet rolling, wirc, scction and tube
rolling mills, Widc devclopment of electrically welded tube pro-
ductlon., lodernisation of existing cquipment, Mechanisation and
improvement of finishing proceasscs of rolled products and tubcs,.
Developrient of the cxtrusilon process in casegs of steels and alloys
difficult to deform,

CZECHOSLOVAKIA: Construction of a continuous wide bar hot rolling
mill and a cold rolliag mill for sheet (in rolls), of modecrn
productive scction millsf o continuous wire and strip mill,
Construction of "STIEFEL" (piercing?) tube rolling mill, Recron~
sPruction of pilger mills at «HOM Modernisation
and rcconstruction of existing rol\ing mills, Dcveloprient of

bent scetlon production and extrusion proccsses - :

VI, REFRACTORY MATERIALS INDUSTRY

-

The growth of metal production, the usc of oxygen in
rnetallurglcal processes, high terperaturcs and vacuun uscd during
snelting and pourlng of metals and the intensification of various
processes 1a the cenient, glass and other industries have given
rise to problems for the refractory rmterials industry requiring
the productlon of better matcerials and the creation of new ones.
The basic lines of technical progress in the refractory materials
industry during the period 1960-1975 should be considered as
follows -

Developrient of geologlcal survey with the aim of finding
new deposits and incrcasing stocks of refractory raw materials,:
Extraction of raw materials for the production of highly rcfrac-
tory products {magnesitc, chromite orcs, high alurina content
raw materials, zirconiun ores, graphitc and others). Utilisation
of stocks of dolomite for the production of netallurgical dolomite
and dolonite products. Developrient of mechanisation and auto-
mation of capping and mining work. Developrient of concentration
of chromite ores, rmagnesites, sillimanites, cyanites, china clays
and other refractory rmterials,

SECRET /3ee
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Creaticn of mechanised dumps for raw roterials and
finished produchs, Construction of rotary furnaces for high
temperature sinterlng, high output drying, crushing ond nixing
instailations, all with a high degree of automction.

Developnent and increase in the use of senmi-dry pressing,
Creatlon and introduction of high output presses for seni-dry
pressing, Creation of new designs for automatic presscs with
pressurc Increase from a few to 5,000 .. 6,000 tons for products
of varying weight, shapc and density, Developrent in design of
charging installations (for loading) Into tunncl oven trolleys.
Char.ge over at existing works from rirg and periodic furnaces to
tunncl furnaces. Construction 5f new syster: furnaces for sinter-
ing at temperature of 1,700 - 1,950°C, TPurthcr developrent and
irprovenent in semi-firy pressing methods and increase of assortrient
of firec clay products, Improvement in quality of fireé clay pro=
ducts by ralsing the quallity of clays and china clays, high tene
perature sintering in rotary furnaccs heated by gas or liquid fucl,
high presgsure excrclscd durlng pressing and sintering in automatic
tumnel furnaces. Organisatlon of productlion of high density firc
clay blorks for blast and glass furnaces 2s well as hollot lattice
blocks for alr heaters,

Increcased production of high alumina content products by
the senl-dry pressing niethod with High tempcerature siuntering and
Incrensed production of elcctrically srielted products for speeial
rcquirenents, Utlllisation of powerful presses for production of
blocks for powerful blast furnaces, for glass furnaccs ctc, Dev-
clopriecnt of procduction of high density Dinas (silica refractory
brick) for cokc ovens, glass fumaces cte, Production of coumpact
heat resistant semlacld products.

Developrient of rroduction of high density periclasc-
gpincllide refractory materials for the crowns of open hearth fur-~
naces-~ Organisation of production of magnesite-dolomite refractory
materials, unsintered reinforced magnesite-chronite refractcry
raterials, unsintered nagnesite-chronite blocks for clectric blast
furnaces, Dcvelopnient of production of forsterite (nagnesiun
sillcate) refractory materials. Organisation of production of
magnesite~chromite and forsterite refractory mterials, high
rcslatance basic refractory raterials for lining of converters
working with oxygen blow and basle rcefractory materials for
vacuurl steel snelting and pouring, Organisation of procduction of
synthetvc metallurgical nilxturcs for building up and overhaul of
hearths and slopes (%) (OTKOSY) of open hearth furnaces, Utile
isation of high output cquilprient for fine grinding, of powerful
hydraullc presscs and tunnel furnaces for high termperature sintcr-
Ing of basic refractory naterials,

Dcveloprient of production of lightweight refrictory
materlals - fire clay, dinas, high alurmina, zirconiwa, ctce Deve~
elopricnt of the production technology of china clay and rmllite
gord, wool, fabrles and nmats for insulation of high temperature
furnaces.

Developrient of production of high alurina cerients based
on calclun alurinates and aluminiun phosphates, production of -
rcfractory concrctes, putties, coatings, mortars, and other rc-
fractory materials,

Developrient of production of special refractory materials
from purc oxydes, carbides, nitrides, sulphides, "KERMETS" (ker-
nesites?) and other naterlals,

[ess
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Beside thw—rx pres reiractory
materials Industry, individual CMEA megiber countries conterplate
‘putting the followlng into cffecti<

25X1

BULGARIA: Decveloprient of geologlcal survey with a view to obtaine
Ing raw naterials for the refractory materials industry, including
chronite orcs, followed by the introduction of concentration
methods, Developrient of refractory naterials production up to the
corplcte satisfactory of requirements in high quality refractory
naterials of the various branches of industry, Research into
concentration of refractory clays. Developrient of technolegy for
obtaining magnesium oxide from brine at salt works,

Utilisation of avallable stocks (rescurces?) of dolow
mites for production of high quality refractory materials,

Organisation of supplies for steel pouring and caating
ladles by the seni-dry pressing method.

Increase In production of fire clay products up to the
capacity of the tunnel furnace as well as the organisation of
production of dinas, basic and forsterite refractory materials up
to the rcquirenents of the non ferrous metals industry and other
branches ¢f the natlonal cconomy. Completion, within the ncxt
few years, of the change over fron hand to machine rioulding,

HUNGARY: Development of geological survey with a view to creating
own raw material stocks. Application of the selective method of
clay and quartzite extraction. Development of utilisation of
natural refractory sands for lining of ladles,

Development of production of fire clay products by the semi-
dry pressing method, including supplies for steel pouring, Pro-
duction of high density fire clay products,

Organisation of specilal refractory materials production
(glass cross bars, graphite crucibles), production of high density
dinas material, Reconstruction of existing works with a view to
rcplacement of obsolecte equipment. Mechanisation and automation
of production processes, Organisation of mass production of
thermally stable magnesite-chromite refractory materials, peri-
clase-spinellide, unsintered, reinforced ctcs, to satisfy com-
pletely the requirements of the metal industry.

“é%bTRI: ‘Reédarch into cconomlc and effcctive ways of extracting
magnesium oxide from the chemical industry residues contalning
magnesla salts,

Development of production of megnesitec and magnesite-
chromite rcfractory materials from the chemical industry rcsidues.
Concentration of chromite ores,

Organigagion of production of forsterite rcfractory
materials, Organigation of production of basic refractory
materials taking into account the change over of all open hearth
and electric blast furnaces to basic refractory materials, also
of high-alumina products and lightwelght fire-clay and dinas
products,

~Recbnstruction of cxlsting works and their cxpansion,
including the replacement of obsolescent equipment, dryers and
furnaccs.

Application of the sem1~dry pressing method a t the

new flrce-clay works and their cquiprient with modern plant and -
machinery, high productivity tunncl furnaces, including mechane
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1sation and autormmtlion of productlon proccsscs,

Application of coke and generator gasses for the heating
of furnaces,

Developrient of production of high grade sintering (clinke
ering?) dolomitc, Application of rotary furnaces for sintering
of dolonite at a terperature of 1,7500C,

POLAND : Carrying out geological survey work with a view to ’
Increasing supplics of quartzites. Increasing stocks of magnesite,
chrcriise ores and high-alumina row raterials, Research work on
concentration of nagneslte raw raterlals, quartzites and fire
clays.,

Application of the scrl-dry prcssing nethod, iIntroduetion
of moderm fine grinding plant, mixcrs, powerful presscs, bunncl
dryers and furnaces at works beilng bullt or rcconstructcd,

Developriecnt of productlion and assortrient of aluwalnosilieate
rcfractory raterials, high density, ultra lightwelght, semlacld,
high alumlna, unsintered firc-clay refractory materials, high
denslty, high-siliceous dinas, chrornodinas and 1ightweight dinas.

RUMANIA: Developrient of geologleal survey work with o view to
Tocating refrictory raw ratérials. Utilisation of high alunina
raw raterials, i.c, bauxite, disthene (cyanite) cte., for
production of high alunmina products, Rescarch into nethods of-
rccovering magnesite from scerpentlnites and other kinds of nage-
ncsia raw materials, Orgoanisation of selective methods of raw
mterial recovery

Developrient of productlion of hilgh grade fire clay In
rotary furnaces, Orgonisation of production of basic refractory
mterlals,. Expanslon of cxlsting works by better usc belng riade
of cxisting cquiprient and installatlion of riodern, high preduvctivity
cquipment, fine grinding mnllls, powerful presscs and tunncl furnaces.

Utilisation of natural gas in the refractory naterials
Industry,

CZECHOSLOVAKIA: Reconstruction of existing shops and works and
constructlion of ncw ones with a view to lncreaslang procduction of
aluriinosilicate rcfractory materials up to the requirenents of
the country. Equipping of works with plant for the sirmltancous
grinding of fire clay and clay, continuous rixcrs, powerful ’
presses and tunnel furnaccse. Application of automation and reche-
anisation in produection proccsses, Developrient of the senl-Cry
process of pressing for production of filre-clay products and’
production of a wide assortrnent of high density, lightwelght,
scnlacld and high-alumina products by intrcduelng sncclallsation
at shops and works. Organisation of production of high density
and hlgh siliccous dinas. ?

Developrient of production of basle fefractory materlals
airning at incréasedproduction of unsintered funfised?}box?

brick, nmagnesite and magnesite~chrorlte brick of less

than 14% poroslity and products for the lower part of open
hearth furnaces.

Organisatlion of production of elecetrically smnelted
rogneslite and produce and powders from dolomltlsed magnesite,

Introduction of nagnetic concentration of nagnesltes and

concenbration in heavy media, Construction of automatlc shaft
furnaces for nagneslte sintering, /

SECRET

2 25X1

Sanitized Copy Approved for Release 2010/05/28 : CIA-RDP80T00246A027900450001-3



" Sanitized Copy Approved for Release 2010/05/28 :'CIJII/A;-B\D_F\’§Q'[_O'(22'46A027900450001-3

SECRET

]

- 30 ™ 25X1

U.S.8S.Ret Increased geologleal survey with the ébjedt of
Tocating high resistance refractory raw mterials, in partiocular
mognesite, ohrorite ores and high alunina raw rmterials.
Utlllsation of raw materials 2t exlsting magnesite, higzh alwaina
elay, olivenite, cyanite and sillimanite deposrtse

Utilisation of magnesite=dolomlte and dolonite
supplies for production of filling (ZAPRAVOCHNYJ) powders and
products, Continuing research into the ccononlec and e¢ffcetive
reccovery of magneslum oxlde from SIVASH Lakes brine, Intro-
duction into production of concentrated magnesite, chronite
orecs, cyanites and sillinanites,

Replacement of obsolescent cqulpriert at exlsting
works by nodern equlpnent for crushlng, powdering and nlxing and
furnaces for obtoining highly sintered fire 'clay, rmagnesilte
and dolonltce Also replacement of periodlc, charber and ring
furnaces by tunnel ones.

Designing and constructlon of autoriatle high-outnut
presses for production of linlng for stecl pouring by seni-dry
pressing, high density products and refractory blocks. Designing
new high output tunnel furnacés for high t emperature sintering,
for sintering of larsge blocks, shaped dinas for the coke and glass
industriecs, lightweight and speclal refractory raterials,

Wide utllisatlon of natural and coke gas and ligquid
fuels,

Utilisation of high grade raw materials achleving
decreased porosity of firc clay products and introduction of block
lining of blast furnaces, air heaters, pouring ladles and other
equiprient. Development of procduction of high aluwmina procucts
for apeclal purposcs and of high density dinas for coke and glass
furnaces and other requircrnients. Expansion in production of high
grade rmagnesia refractrory mnterlals for open hearth and clenstric
furnades and converters operated with oxygen blowlng as well as
for vacuum~opera ted furnaces. Devcloprient of production of
various lightwelght refractory materials,

Orgznisatlion of production of refractory concrete,
puttles, protective coatings, mortars, various refractory matcérinls
as well as special'refractorx‘materials nade fron pure oxldes,
carbiles, nitrides, "KERMETS", sulphides and other rmterials, to
satisfy new branches of technologye.

Installation of nore cfficlicent cCust collcctors at
industrial prenlscs and collcction and utillsation of dust,.

Corpletion of mechanlsation and automation at durps

of raw rmaterlals and stores of finished produce, Use of con=
talners for transport of ready procducc,.

AP=,AD - 60, 27-VI-58.,
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